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	 The	 Hyper-X	 program	 was	 an	 experimental	 flight	 research	 program	 intended	 to	
demonstrate	 advanced	hypersonic	 technologies	 (ref.	 1).	The	primary	 research	objective	was	 to	
flight-test	an	airframe-integrated	scramjet,	which	could	pave	the	way	for	high-speed	aircraft	and	















further	 improved	 in	 the	 interim	period	 before	 the	 2004	flight	 2	mission.	This	 report	 describes	
3the	control	room	training	necessity,	technological	capability,	and	implementation	philosophy	for	
X-43A	flights	2	and	3.






tail	 number	 008.	After	 the	B-52	 airplane	 took	 off	 from	Edwards	Air	 Force	Base	 (EAFB),	 the	
stack	was	carried	over	the	Pacific	Ocean	to	an	altitude	of	approximately	40	000	ft	and	a	speed	of	
Mach	0.8.	It	was	then	released	from	the	B-52	airplane,	heading	due	west.	A	few	seconds	after	drop,	






































































6 AREV Reverse	point 01:14 HXRV	system	checks
























6	 As	 seen	 in	 table	 1,	 the	majority	 of	 the	 systems	 checks	 and	maneuvers	 occurred	 in	 the	
	launch-minus-9-minute	(L-9-min)	window	between	the	initial	point	(AIP)	and	the	launch	point	




























the	 onboard	HXRV	 silane	 system	 or	 the	HXLV,	 and	 high	wing	 loading	 on	 the	B-52	 airplane.	
Responses	to	these	types	of	emergencies	ranged	from	venting	the	HXRV	fuel	system	or	jettisoning	
the	 entire	 stack,	 to	 slowing	 the	 B-52	 airplane	 to	 reduce	 wing	 loading.	As	 in	 the	 case	 of	 the	
go/no-go	parameter	set,	execution	of	 the	emergency	procedures	had	 to	be	well-thought-out	but	
initiated	 quickly,	 because	 of	 the	 risk	 to	 the	flight	 crew,	 population	 centers	 on	 the	 ground,	 and	
mission	 hardware.	Control	 room	 training	 is	 essential	 to	 ensuring	 crew	 familiarity	with	 hazard	
conditions	and	the	execution	of	EP	response	checklists.
	 Training	was	also	performed	in	a	captive-carry	mission,	in	which	the	B-52	airplane	flies	
the	 expected	 profile	with	 the	HXRV	 and	HXLV	 in	 a	mated	 but	 not	 live	 condition.	A	 captive-
carry	mission	was	performed	prior	to	each	of	the	three	X-43A	missions.	This	is,	however,	costly	





required	 to	prepare	X-43A	operators,	controllers,	and	engineers	 for	 the	successful	execution	of	
mission	tasks.


































PCM data out to
TRAPS/MCC














Data	 from	the	simulation	are	 transferred	 to	 the	VME	chassis	 through	a	 replicated	shared-
memory	 interface.	 This	 interface	 provides	 for	 the	 sharing	 of	 information	 between	 different	
operating	systems	and	hardware	platforms.	The	simulated	PCM	data	consists	of	approximately	























































parameters	are	required	at	 rate	(not	sampled	 through	a	CVT),	 they	are	displayed	on	a	physical	
strip-chart	 in	 the	WINGS	1.8	MCC	configuration.	The	 two	MCCs	utilized	for	X-43A	missions	
























CONTROL ROOM TRAINING SESSIONS
Everyone	who	 had	 a	 role	 in	 the	B-52	flight	 and	HXLV–HXRV	 stack	 launch	 participated	
in	X-43A	 control	 room	 training	 exercises:	 the	mission	 controller,	 the	HXRV	and	HXLV	chief	
engineers,	 the	 discipline	 engineers,	 the	 range	 control	 officer	 (RCO),	 the	 range	 safety	 officer	
(RSO),	 the	 test	 information	 engineer	 (TIE),	 the	WATR	 equipment	 operators,	 the	 B-52	 pilot,	
the	B-52	onboard	 launch	panel	 operator	 (LPO),	 and	 the	B-52	onboard	HXRV	station	operator	














end	 for	 conversion	 and	 display	 on	 strip-charts.	No	 data	 recordings	 or	 postflight	 data	 could	 be	
generated	from	this	method	of	control	room	training.	In	the	nearly	three-year	downtime	between	
flights	 1	 and	 2,	 the	DFRC	 simulation	 engineering	 branch	was	 able	 to	 procure	PCM	 simulator	
cards	and	develop	the	capability	to	send	a	simulated	PCM	stream	to	the	TRAPS	directly	from	the	


























he	or	 she	would	 report	 the	 situation	and	 the	 suggested	EP	 to	 the	mission	controller	 for	 formal	
execution	of	 the	steps.	The	EPs	resulted	in	either	 the	continuation	of	 the	flight,	an	abort	of	 the	






EXPERIENCE WITH CONTROL ROOM TRAINING SCENARIOS
To	make	the	best	use	of	the	control	room	training	time,	the	team	held	roundtable	discussions	










































0 0 NZUF -0.5 1.0	g Unfiltered	
normal	
acceleration
0 0 HDOT -2000 0.0	fps Vertical	
velocity
0 0 INALT 40	000 40	000	ft Inertial	
altitude
2.5 2.5 INALT 37	500
5 2.5 INALT 35	000 <<	This	is	a	mission	rule	
violation
7.5 2.5 INALT 32	500
10 2.5 INALT 30	000
12.5 2.5 INALT 27	500
15 2.5 INALT 25	000
17.5 2.5 INALT 22	500
LBITOR: 1 0 Master	FMU	health	status	BIT
BIT	1709 1 0 FMU	HDOT	numeric	value	error
BIT	0602 1 0 FMU	accelerometer	oscillator	monitor	
failure
BIT	0601 1 0 FMU	accelerometer	temperature	sensor	
failure
BIT	0600 1 0 FMU	accelerometer	digitizer	saturation	
failure
20 2.5 “ 20	000
22.5 2.5 “ 17	500
25 2.5 “ 15	000
27.5 2.5 “ 12	500
30 2.5 “ 10	000
32.5 2.5 “ 7500
35 2.5 “ 5000

















































with	an	 increase	 in	S-band	 transmitter	 temperature.	Neither	of	 these	scenarios	was	 intended	 to	
cause	initiation	of	an	EP;	rather,	they	served	as	a	distraction	for	the	already	busy	flight	systems	






Other	EP	 scenarios	were	 specially	designed	 to	 simulate	unusual	 failures	within	 the	MCC	












was	 noted	 that	 several	members	 of	 the	mission	 control	 team	 seemed	 to	 be	 complacent	 –	 they	
didn’t	bring	 their	EP	books	 to	 the	MCC.	Clearly	 there	was	zero	expectation	of	any	emergency	
events	during	 the	nominal	 training.	Could	 this	 expectation	affect	 training,	 and	ultimately	 team	
performance?	
The	answer	 to	 this	question	was	yes,	as	quickly	demonstrated	by	an	 improvised	 test	near	






The	 training	 received	during	 the	 nominal	 and	 emergency	 training	 sessions	was	 excellent.	
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